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Abstract. Weekly minnow collections were made from
August 13 to November 26, 1960, at five stations in Grimes
Creek. Six major species were identified, counted and measured. The upper region of the creek was abandoned by the
minnow population within a few days after pollution from a
canning factory at Grimes, Iowa entered the stream. Late
spawning species of minnows were unable to spawn successfully, which suggested one mechanism for selective evolution
of minnow populations.

As the human population of the state grows the demand for
the natural resources of the state increases. With the increased
demand for the use of resources the natural environments of
many living creatures are destroyed or changed so that they
are not suitable for maintenance of life. In some cases this
change is not rapid, but over a period of years it is found that
many species have diminished in number or have disappeared
from their former habitats.
Minnow populations of Iowa streams have changed due to the
many environmental conditions they encounter from year to
year, (Harlan and Speaker, 1956.) Some of the factors affecting
1
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the minnow population are the available food supply, water level, turbidity and pollution.
Previous investigations of minnow populations have generally been made in the larger streams of Iowa. It has been the
purpose of this study to investigate a small creek minnow population and to study its response to stream pollution by a corn
processing plant located near Grimes, Iowa.
GRIMES CREEK AREA

The Grimes Creek area (Figure 1) north of the town of
Grimes, Iowa, is comprised of four small tributaries feeding
into a larger Creek, which in places attains the width of 8 feet.

JEFFERSON
TOWNSHIP

Figure 1.

Grimes Creek area shown collecting stations 1 to 5.

Two of the small tributary creeks enter into the larger creek
at its lower end before it empties into Beaver Creek. The two
headwater creeks start in field areas from drainage tile. Much
of their course is through pasture land and occasional groves
of trees. In section 29 of Jefferson Township, Polk County, the
headwater creeks merge to form the major creek herein referhttps://scholarworks.uni.edu/pias/vol70/iss1/47
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red to as Grimes Creek. Five collecting stations were established along the main creek at approximately equal distances.
METHODS

Collections of minnows were made from five stations, marked
by number on the map (Figure 1) every week for 16 weeks from
the 13th of August to the 26th of November 1960. One seine haul
of a 4 by 10 feet minnow seine, with 1/8 inch mesh was made at
each station and the minnows taken were preserved in a formalin solution for later identification. Field notes on water
depth, stream velocity, width, water temperature, air temperature, depth of collection and condition of stream bottom were
taken.
OBSERVATION: AND INTERPRETATIONS

A total of 2,006 minnows were collected, identified, measured
and examined from the five stations. Of these: 38% were bigmouth shiners, N otropis dorsalis (Agassiz); 24% were creek
chubs, Semotilus atromaculatus ( Mitchill); 14% were sandshiners, N otropis stramineus (Cope); 13% were spotfin shiners, Notropis spilopterus (Cope); 6% were bluntnose minnows. Pimephales notatus ( Rafinesque); and 5% were fathead minnows,
Pimephales promelas ( Rafinesque).
Burton and Odum ( 1945) in a study of fishes in a rapid flowing
stream found a definite longitudinal succession of species. They
found this succession could be broken by a change of conditions.
A definite longitudinal distribution of minnows occurred in
Grimes Creek. The creek chub was found dominant in numbers
at station 1 and 2. At station 3 the bigmouth shiner was most
numerous. The sand shiner was dominant at station 4 and the
spotfin shiner at station 5. This longitudinal succession of minnows remained constant during the collecting period except at
the pollution area and areas of low water in the late fall.
On August 20th, pollution from the corn processing plant at
Grimes was observed in the creek. The normally clear water
was a milky color. Odor from the decaying material in the water
was noticeable. Rocks and other materials in the stream bottom
were slippery with a slimy covering of material. The collecting
mine used in the area of pollution was coated with slime after
each haul.
Reduction of the minnow population at stations 1 and 2 was
observed a week after the pollution (Table 1). After the minnows decreased at station 1 and 2 areas, the number of minnows in collections 5 and 6 at station 3 and 4 increased. A reduction of minnows at station 4 in collections 13-16 resulted
from the low water level at this station in the fall. No dead
Published by UNI ScholarWorks, 1963
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Table 1. Total number of six major species of minnows collected at each
station on Grimes Creek, Grimes, Iowa from August 13 to November
26, 1960
16 Weekly
collections
Stations
3
1
2
5
4
22
1.
7
36
71
15
2.
68
7
.46.5
20
7
.'3.
14
7
59
0
13
4.
. ............. 18
15
0
10
4
5.
2
0
78
27
88
6.
49
61
1
4
93
28
7.
32
3
2
8
()
8.
33
2
42
65
18
26
14
9.
0
0
12
39
10.
11
0
0
28
19
11.
0
15
7
28
12.
13
0
57
0
13.
5
0
12
0
0
1
14.
48
0
0
0
()
23
0
10
15.
0
55
16.
16
0
0
0

minnows were observed to result form the pollution but constant observation of the stream was not made.
The creek chub apparently successfully spawned in the areas
of station 1 and 2. Four-hundred and eleven creek chubs were
taken in one seine haul at station 1 after pollution by the canning factory at Grimes had begun. Over 400 of these creek chubs
were young of the year. Early spawning of the creek chub apparently allowed the young sufficient time to grow before the
fall pollution from the canning factory occurred.
Fathead minnows in collection 2 showed breeding tubercles
on the males and eggs in the females. This suggests that stations
1 and 2 were spawning areas for fathead minnows. In later collections young fathead and bluntnose minnows were taken in
very small numbers at stations 3, 4, and 5. It is believed pollution prevented successful spawning of these late spawners at
station 1 and 2.
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